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Hands-On Exercise: Grain Yield after Milling 

 
Begin on the web at www.gramene.org 

 

You want to increase the yield of rice after milling. 

 

What is some of the current literature on this topic? 

 

 
  

 

You should look to see what ‘associations’ there are in the database with an article.  Click on “More Info” 

for the first article. There are 3 QTL associated with this article.  

a. Select the QTL for more information on them (click on ‘QTLs (3)’ ).. 

 
 

This will bring up a table that lists those three QTL, and following those links will provide more information. 

Looking at the Trait Name can help you understand the traits of interest. In this case, it is milled rice. 

 
 

b. Select AQL001 to get more information.  



 

 

 

You will be able to select the link to view this QTL on a map. Note that there are synonyms, that it is a 

Quality trait, and that it is on Chromosome 12.  

 

 
 

2) Select “View Comparative Map to view it on the QTL map. 
 

You can play with the map, Click on “reset map” to view the entire map. 

Become familiar with the map legend. But keep in mind that each redraw of 

the map may take several seconds to render. 

 

 

 

 

 

a. Select the Trait Accession for ‘milled rice ratio.’ (Click on “TO:0000144”) 



 

Ontologies show relationships between terms, and this reflects that milled rice (ratio) is an example of seed 

quality, which is an example of a quality trait. There are 8 QTL that are associated with the MR trait, which 

we will come back to in a minute. 

 

First, however, you should know that sometimes it can be helpful to explore related terms so that we can 

consider other terms to search for. 

  
b. Select the parent term of milled rice. (Click on “seed quality (TO:0000162).”)  

 

More terms are revealed that are also associated with seed quality. Many of these will also affect milling 

yield, so in further research you may wish to explore some of these other options.  

 

c. Go back to  “Milled Rice”. AT the bottom of the page is a link to the 8 associated QTL. 

Click on it. 

 
 
 

3)  For this exercise, select AQFU049. (In most cases you may wish to review all 8 of these QTL to learn 

what data is known about them.) 

Once again you can see that this is a rice QTL for milled rice ratio. You can also learn that it is on 

chromosome 11. If you would like more reference information for this QTL you should select the literature 

reference link, since it is different than the previous article we reviewed.  

 

 

a. View the QTL map for “AQFU049” (Click on “View comparative Map”)  
 



4) Return to the Cmap view in #6 (click the browser’s ‘Back’ button three times.) 

Compare this map to a genetic map to see what other features may be in the same region. (Genetic 

maps will give a general order to surrounding 

features, but do not offer the exact sequence and 

distance. Underneath the map select ‘Show 

Reference Menu.’ We will put the comparison 

map on the right, so under the appropriate 

heading select the ‘Select Map Set’ menu to open 

a list of maps with comparisons. Click on 

“Genetic: Rice – Cornell SSR 2001. If there were 

more than one chromosome with correlations you 

would need to select the ones you wanted to 

compare. In this case, the only comparisons are 

on chromosome 11. Click on ‘Redraw Map.)  

 

You will see that the marker that is associated 

with your QTL is also located near several other 

markers and some interpolated genes. Once again, 

following those links will provide more 

information that may or may not be useful or 

interesting to you. 

 

5) (Optional if time permits) Use the CMAP tools to alter the view or select another comparison map. 

a. Crop the maps to magnify the view (Click on the arrows for cropping.) 

Use “options” and “additional options” menus. (Located below the map image. Click on ‘Show Options 

Menu” and “Show Additional Options Menu”) 

6) Now you will view “RM144” marker detail information. (Click on ‘RM144’)  

 

a. We can see that this marker has been mapped to several different maps and map types.  To get 

other marker detail info, you need to go  to the markers module detail page. (Select the first 

“View Oryza sativa SSR marker “RM144” in Marker DB” to view the marker in the markers 

module.) 

 

You are now in the Markers Database (look at the module heading). There are several navigation tabs along 

the top of your information. Click on the Associations tab. 



 
 

Click on the name of the second one (RM144) 

7) Notice the following:  

a. Forward and Reverse Primers – 

these are the primary defining 

characteristics of the SSR 

markers that make it unique. You 

need to know this if you want to 

synthesize the primer for 

yourself. 

b. Anneal Temperature – need to 

know this to program the PCR 

c. Expected PCR Product size – 

approximate size of the band that 

you should expect to see 

d. Genome Positions – click to see 

marker displayed in the genome 

browser. 

e. Images – May or 

may not be 

available. The 

images gives a 

better idea of the 

range of band sizes 

on representative 

germplasm. If  you 

don’t see a band in 

the expected size 

you may need to 

adjust your PCR 

conditions. 

 



View RM144 in the Rice 

Genome Browser  

 

From #6 above, click on the 

“Mappings” tab  and view 

RM144 in the Genome 

Browser. It may take a few 

moments for the results to 

load in your browser, but 

the first thing you will 

notice is that this marker is 

located at one end of 

chromosome 11.  

 

 

 
 

The “overview” diagram identifies other features mapped to this area, including synteny with other species. 

This view is magnified from the chromosome view, so along the blue DNA (clone) track there is a box 

indicating the selected area on the chromosome view. 

 

 
 

 

Notice your 

marker and QTL 

Red boxes 

indicate part of 

genome being 

viewed. 



The detailed view is once again magnified from the overview, and zooms in to cover only the area in the 

selected section of the chromosome. It can be customized to provide information of interest to you by 

changing the magnification, genomic area, features and decorations through the menus at the top of the 

display box. 

 

 
 

Finally, at the bottom of this page you will find the Basepair View. This diagram shows the sequence and the 

possible codon sequences for this section. 

 
 
In this exercise you have simply begun to learn what Gramene can do. For more complete details on all the features available from 

each module, review the module tutorials available on the web. Use the feedback button at the top of every page to submit private 

questions to the Gramene team. The appropriate person will get back to you. For public discussion, join the Gramene listserve. 
 

Zoom out to view 

genes in the region 

Click on a feature to 

open menu options  

Select options to 

customize the view. 

Click on the genes in 

this location to get 

gene info. 



 

 

 


